Unless otherwise indicated, all reactions were carried out with magnetic stirring and in flame-dried glassware under argon. Syringes used to transfer reagents and solvents were purged with argon prior to use. Reactions were monitored by gas chromatography (GC and GC-MS) or thin layer chromatography (TLC). TLC were performed using aluminum plates covered with SiO2 (Merck 60, F-254) and visualized by UV detection.
Typical Procedures
Typical procedure 1 (TP1): Preparation of di(hetero)arylmanganese reagents by magnesium insertion and transmetalation 1 LiCl (1.2 equiv) was flame dried under high vacuum and allowed to cool to room temperature, then Mg turnings (1.2 equiv) and THF (1 M solution relating to the aryl bromide) were added. The reaction mixture was cooled to 0 °C and the corresponding aryl bromide (1.0 equiv) was added dropwise. The progress of the insertion reaction was monitored by GC-analysis of reaction aliquots quenched with I2. Then a solution of MnCl2·2LiCl (0.55 equiv, 1 M in THF) was added dropwise at 0 °C and the solution was stirred for 1 h to afford the corresponding diarylmanganese reagent.
Typical procedure 2 (TP2): Preparation of di(hetero)arylmanganese reagents by
bromine-magnesium exchange and transmetalation 2 The corresponding aryl bromide (1.0 equiv) was dissolved in THF (1 M solution relating to the aryl bromide) and the reaction mixture was cooled to the corresponding temperature. Then i-PrMgCl·LiCl (1.1 equiv) was added dropwise and the reaction was stirred at this temperature until reaction aliquots quenched with I2 showed full consumption of the starting material. Then a solution of MnCl2·2LiCl (0.55 equiv, 1 M in THF) was added dropwise and the solution was stirred for 1 h before use to afford the corresponding diarylmanganese reagent (ca. 0.5 M in THF). 3 In a dry argon-flushed 25 mL Schlenk-flask, equipped with a magnetic stirring bar and a septum, the corresponding starting material (2 mmol) was dissolved in THF (2 mL). This solution was cooled to the given temperature, then (TMP)2Mn·2MgCl2·4LiCl (0.5 M in THF, 4.8 mL, 2.4 mmol) was added dropwise and stirred at this temperature for the indicated time.
Typical procedure 3 (TP3): Directed manganation of functionalized aromatics and heteroaromatics using (TMP)2Mn·2MgCl2·4LiCl
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Additional Screening Results
Solvent Screening
A solvent screening for the reaction conditions optimization of the cross coupling between bromocyclohexane (1a) and the di(p-anisyl)manganese reagent (2a) is given below (Table 1) . THF is the best solvent when compared to DMPU, NMP, DME, 1,4-dioxane and tBuOMe. a Calibrated GC yield using undecane as internal standard. b isolated yield.
Temperature Screening
A temperature screening identified -20 °C as the optimum temperature for the addition of the di(p-anisyl)manganese reagent (2a) to a mixture of 20 mol% FeCl2 and bromocyclohexane (1a) in THF (Table 2) . 
Catalyst Loading Screening
A screening of the catalyst loading identified 20 mol% FeCl2 as the optimum catalyst amount for the cross coupling of the di(p-anisyl)manganese reagent (2a) with bromocyclohexane (1a) in THF (Table 3) . 
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Synthesis of Starting Materials
The following starting materials were prepared according to literature procedures with only little deviation. 4 The spectral data of known compounds were in full agreement with the literature. The solution was allowed to warm to room temperature under stirring for 16 h and was worked-up as usual. The crude product was purified by column chromatography on silica using i-hexane:ethyl acetate (100:2) as an eluent to afford 3c as a colorless oil (66%, 211 mg, 0.66 mmol).
Signals of both diasteriomers are given (dr = 75:25). 
H-NMR
1-(4-(tert-Butyl)cyclohexyl)-4-methoxybenzene (3d)
Following TP4, 1-(tert-butyl)-4-iodocyclohexane (1g, 266 mg, 1.0 mmol, 1.0 equiv, in 1 mL THF) reacts with the di(p-anisyl)manganese reagent (2a, 0.7 mmol, 0.7 equiv) prepared according to TP1, at -20 °C. The solution was allowed to warm to room temperature under stirring for 16 h and was worked-up as usual. The crude product was purified by column chromatography on silica using i-hexane:ethyl acetate (100:2) as an eluent to afford 3d as a colorless solid (70%, 172 mg, 0.70 mmol).
Signals of both diasteriomers are given (dr = 60:40). 
FT-IR
(EI, 70 eV): m/z (%) = 158 (4), 136 (8), 135 (100), 105 (5), 103 (4), 91 (6), 79 (3), 77 (4), 42 (3).
HR-MS
(EI, 70 eV): [C17H17F3O], calcd.: 294.1231; found: 294.1232.
FT-IR (ATR, cm
1-Fluoro-4-(2-(4-methoxyphenyl)propyl)benzene (3h)
Following TP4, 1-fluoro-4-(2-iodopropyl)benzene (1k, 264 mg, 1.0 mmol, 1.0 equiv, in 1 mL THF) reacts with the di(p-anisyl)manganese reagent (2a, 0.7 mmol, 0.7 equiv) prepared according to TP1, at -20 °C. The solution was allowed to warm to room temperature under stirring for 16 h and was worked-up as usual. The crude product was purified by column chromatography on silica using i-hexane:ethyl acetate (100:2) as an eluent to afford 3h as colorless solid (58%, 142 mg, 0.58 mmol). 
1-Methoxy-4-(3-phenylpropyl)benzene (3i)
Following TP4, (3-iodopropyl)benzene (1l, 246 mg, 1.0 mmol, 1.0 equiv, in 1 mL THF) reacts with the di(p-anisyl)manganese reagent (2a, 0.7 mmol, 0.7 equiv) prepared according to TP1, at -20 °C. The solution was allowed to warm to room temperature under stirring for 16 h and was worked-up as usual. The crude product was purified by column chromatography on silica using i-hexane:ethyl acetate (100:2) as an eluent to afford 3i as colorless oil (46%, 103 mg, 0.46 mmol). 
H-NMR
1-(2-(4-(Methoxymethoxy)phenyl)propyl)-3-(trifluoromethyl)benzene (3j)
9 Following TP4, 1-(2-Iodopropyl)-3-(trifluoromethyl)benzene (1i, 314 mg, 1 mmol, 1 equiv, in 1 mL THF) reacts with the di(4-(methoxymethoxy)benzene)manganese reagent (2b, 0.7 mmol, 0.7 equiv) prepared according to TP1, at -20 °C. The mixture was allowed to warm to room temperature under stirring for 16 h and was worked-up as usual. The crude product was purified by column chromatography on silica using i-hexane:ethyl acetate (100:2) as an eluent to afford 3j as a colorless oil (46%, 148 mg, 0.46 mmol). 
tert-Butyl
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tert-Butyl (3-(2,3-dihydro-1H-inden-2-yl) phenyl) carbonate (3l) 9 Following TP4, 2-iodo-2,3-dihydro-1H-indene (1h, 244 mg, 1.0 mmol, 1.0 equiv, in 1 mL THF) reacts with the di(3-(BocO)benzene-1-yl)manganese reagent (2c, 0.7 mmol, 0.7 equiv) prepared according to TP1, at -20 °C. The solution was allowed to warm to room temperature under stirring for 16 h and was worked-up as usual. The crude product was purified by column chromatography on silica using i-hexane:ethyl acetate (100:2) as an eluent to afford 3l as a colorless oil (56%, 175 mg, 0.56 mmol). 
4-(1-(4-Chlorophenyl)propan-2-yl)benzonitrile (3m)
Following TP4, 1-chloro-4-(2-iodopropyl)benzene (1n, 281 mg, 1.0 mmol, 1.0 equiv, in 1 mL THF) reacts with the di(4-cyanophenyl)manganese reagent (2d, 0.7 mmol, 0.7 equiv) prepared according to TP2 (exchange at 0 °C for 2 h), at -20 °C. The solution was allowed to warm to room temperature under stirring for 16 h and was worked-up as usual. The crude product was purified by column chromatography on silica using i-hexane:ethyl acetate (100:5) as an eluent to afford 3m as yellowish solid (57%, 147 mg, 0.57 mmol). 
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FT-IR (ATR, cm 
MS (EI
HR-MS
4-(4-(4-Methoxyphenyl)butan-2-yl)benzonitrile (3n)
Following TP4 
1-Methoxy-4-(3-(4-(trifluoromethyl)phenyl)butyl)benzene (3o)
Following TP4, 1-(3-iodobutyl)-4-methoxybenzene (1o, 290 mg, 1.0 mmol, 1.0 equiv, in 1 mL THF) reacts with the di(4-(trifluoromethyl)benzene)manganese reagent (2e, 0.7 mmol, 0.7 equiv) prepared according to TP1, at -20 °C. The solution was allowed to warm to room temperature under stirring for 16 h and was worked-up as usual. The crude product was purified by column chromatography on silica using i-hexane:ethyl acetate (100:2)
as an eluent to afford 3o as a colorless oil (78%, 242 mg, 0.78 mmol). 
FT-IR
tert-Butyl 4-(thiophen-3-yl)piperidine-1-carboxylate (3q)
Following TP4, 1m (311 mg, 1.0 mmol, 1.0 equiv, in 1 mL THF) reacts with the di(thiophene-3-yl)manganese reagent (2g, 0.7 mmol, 0.7 equiv) prepared according to TP2 (exchange at 0 to 25 °C for 16 h). The solution was allowed to warm to room temperature under stirring for 16 h and was worked-up as usual. The crude product
SI-18
was purified by column chromatography on silica using i-hexane:ethyl acetate (100:2) as an eluent to afford 3q as yellowish oil (87%, 233 mg, 0.87 mmol 
4-(trans-4-((tert-
2-Fluoro-3-(tetrahydro-2H-pyran-4-yl)benzonitrile (3s)
Following TP4, 4-Iodotetrahydro-2H-pyran (1r, 212 mg, 1.0 mmol, 1.0 equiv, in 1 mL THF) reacts with 2i (0.7 mmol, 0.7 equiv) prepared according to TP3 (directed metalation at 0 °C for 2 h), at -20 °C. The solution was allowed to warm to room temperature under stirring for 16 h and was worked-up as usual. The crude product was purified by column chromatography on silica using i-hexane:ethyl acetate (8:2) as an eluent to afford 3s as colorless solid (86%, 177 mg, 0.86 mmol). 
